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This study examines the e-waste stream in urban Arusha, answer the questions of where electronics 
go, how people usually dispose of them, if people are aware of the impacts of e-waste, and what 
next steps are necessary. The study took place in November 2019 in urban Arusha, Tanzania. 
Through snowball and convenience sampling in 4 quotas (community members, electricians, 
business members, and a policy maker), the study finds that there is no place for the proper disposal 
of e-waste in Arusha. Many electronics are disposed of improperly by being put into the landfill 
or burned. Most participants were unaware of the severity of hazards from e-waste but supported 
the idea of a facility for its proper disposal if there is financial compensation for bringing devices 
there. The study concludes that there are gaps in the e-waste stream in Arusha that must be unveiled 
for the issue to be addressed properly. The study recommends immediate action to raise awareness 
with education, establish proper facilities for e-waste disposal, and implement policies that prevent 
the public health hazards posed by e-waste.  
 
Key Words: Electronics, waste, e-waste, hazardous waste, Tanzania, Africa, perceptions, policies, 
public health, education, electrician, phone repair, landfill.  
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Today, the use of technology in everyday life is becoming increasingly popular. In both developed 
and developing countries, people are relying on electronics for work and at home. However, with 
an increased consumption of electronic gadgets comes an increased market for their disposal. 
Many parts of electronic devices can cause environmental or human health hazards if disposed of 
improperly. Some are made with mercury or cadmium, which are harmful chemicals in landfills 
that can leach into the ground below and thus contaminate groundwater (Tanskanen, 2013). While 
these substances are no longer used to produce new devices (Tanskanen, 2013), they are still 
included in the e-waste chain and should be taken into consideration when discussing e-waste 
management. Other hazardous chemicals from e-waste include polychlorinated biphenyls (PCBs), 
lead, and chromium from fumes or from accumulation in water and soil (“Electronic waste,” n.d.). 
Further, if electronics are left unattended for long periods of time or stored improperly, there’s a 
chance they could cause a fire (Germain, 2019).  
E-waste can be defined as the waste generated from electronic products like computers, kitchen 
appliances, or cell phones which require a power source to operate. The EU defines e-waste as 
“obsolete equipment that is dependent on electric currents or electromagnetic fields to work 
properly and equipment for the generation, transfer and measurement of such current” (Tanskanen, 
2013). Developed countries contribute to e-waste with the mass consumption of devices and quick 
turnaround to replace old devices. Often electronics are shipped to developing countries as 
secondhand items, as waste, or for refurbishment to then be resold to consumers (Minter, 2016). 
Most computers or personal devices are resold or disassembled for their parts, and disassembling 
and reassembling electronics can release particulate matter or harmful fumes which pose risks to 
those working nearby (Sepúlveda et al., 2010). There are also sites like Agbogbloshie in Ghana 
that burn waste, which can release toxins like dioxin and heavy metals which pollute the 
environment and are harmful to those working around them (Minter, 2016). After devices are 
refurbished and resold, there is often not infrastructure in developing countries to properly dispose 
of electronics, which is one part of the problem in Tanzania (Magashi & Schluep, 2011).  
There is a promising market for e-waste recycling in various countries. The metals from e-waste 
can be extracted for recycling and can be resold or repurposed (Tanskanen, 2013), which reduces 
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the impacts of mining and can create new business opportunities. Further, the circuit boards and 
other pieces from e-waste can be used to repair other electronics, contributing to the electronic 
repair industry. Also, major contributors to the e-waste problem are the producers themselves. 
There is a business incentive in quicker turn-around periods for devices so that consumers return 
in shorter periods of time for upgrades, but this greatly contributes to the accumulation of e-waste 
(Semuels, 2019). Some scholars suggest extended producer responsibility (EPR) to help with the 
waste problem, where producers must invest in operations that safely dispose of their electronics 
(Semuels, 2019; Tanskanen, 2013). Extending the e-waste chain is important to prevent the waste 
of millions of tons of raw materials. 
Recycling e-waste has income-generating benefits. While recycling serves as an income 
generating activity, it also provides a source for collecting raw materials to reuse (Kaseva & Gupta, 
1996). Electronics in particular contain relatively valuable materials including iron, copper, 
aluminum, indium, gallium, and rare earth metals (Tanskanen, 2013). Further, e-waste recycling 
would create employment opportunities for those in need of an income (Amankwaa, 2013). 
However, it is essential for the process of recycling e-waste to be done correctly. A study by 
Sepúlveda et al. revealed a causal relationship between the chemicals produced from improper e-
waste disposal and the presence of the same chemicals in the environment and in areas where 
humans are exposed (2010). Improper disposal could also lead to serious health consequences such 
as birth defects and cancer clusters for those working around it (Agyei-Mensah & Oteng-Ababio, 
2012).  
Total e-waste generated globally was 41.8 million metric tons in 2014 (Baldé, Wang, Kuehr, & 
Huisman, 2014) and increased nearly 7% to 44.7 million metric tons in 2017 (Baldé, Forti, Kuehr, 
Gray, & Stegmann, 2017).  Out of these, the continent of Africa produced the lowest amount of e-
waste per person at just 1.9 kg per person in 2016, whereas Asia produced 4.2 kg per person the 
same year (Baldé et al., 2017). Further, only 67 countries in the world (66% of the world 
population) have e-waste legislation (Baldé et al., 2017). With many African countries like 
Tanzania behind on e-waste production and relatively less polluted than more developed countries, 
they could greatly benefit from increased e-waste management before the volume of waste 
becomes overwhelming (Widmer, Oswald-Krapf, Sinha-Khetriwal, Schnellmann, & Böni, 2005). 
Given that in the EU, only 1/3 of all e-waste was being collected and treated properly after 10 
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years of legislation on e-waste (Tanskanen, 2013), it is high time now for policies to be in place in 
African countries. 
Currently, Tanzania has various policies in place that contribute to e-waste management. A few 
include the National Health Policy (NHP; 2007), the National Water Policy (NWP; 2002), the 
Sustainable Industrial Development Policy (SIDP; 1996-2020), the Environmental Solid Waste 
Management regulations (2009), and the Environmental Management Act (EMA; 2004) (Magashi 
& Schluep, 2011). Each policy listed has a stake in the management of e-waste for better human 
health, for clean water supplies, and for industrial development since the parts of electronics can 
contribute to sustainable development. 
The EMA states that it is the duty of the local government to manage waste streams responsibly 
for solid and hazardous waste (2004). It defines solid waste as “non-liquid materials arising from 
domestic, street, commercial, industrial and agricultural activities” and hazardous waste as waste 
in which “its infectiousness, toxicity, explosiveness and corrosiveness is harmful to human health, 
life or environment” (Lumbanga, 2004, pp. 17–19). E-waste can fall under either of these 
categories. However, there is are few policies in place addressing e-waste specifically. 
There have been recent studies on e-waste in Tanzania. A performance audit from the Vice 
President’s Office reported various barriers to the proper disposal of e-waste in Tanzania, 
including “no specific strategies for minimization of e-waste” in practice (Ulanga & Mahenge, 
2018, p. vii). Many devices used in Tanzania are categorized as “sub-standard, near-end-of-life or 
non-functional” (Ulanga & Mahenge, 2018, p. 2). Other limitations include health and safety 
regulations like a lack of human resources, lack of proper safety equipment, and lack of designated 
facilities for e-waste (Ulanga & Mahenge, 2018). Also, local government authorities don’t 
consider e-waste management a priority (Kolumbia, 2018). Environmental impact assessments can 
help with monitoring waste streams in Arusha. However, there are few available studies focusing 
on e-waste in the urban Arusha area. 
With increasing imports of sub-standard electronics into Tanzania, it is high time for action to be 
made towards the proper processing of e-waste. There are various companies focusing on the 
recycling of plastic and scrap metal, but far fewer which focus on e-waste or hazardous waste. In 
urban Arusha, many residents own various electronic devices which contribute to e-waste. The 
purpose of this study is to examine the e-waste stream in urban Arusha, including: 
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• Practices: how do people dispose of their electronics and where do they go? 
• Impacts: are people aware of the hazards of improper e-waste disposal? 
• Ways forward: what do people think should happen next?  
In interviewing community members, electricians, people involved in the waste business, and a 
policy maker, this study aims to share information on the current state of e-waste in urban Arusha 
so that the next steps for this issue can be determined. 
Site Description 
This study took place in the urban area of Arusha. Arusha is a region in Northeastern Tanzania 
with an area of close to 35,600 km and a population of nearly 1.7 million people (Tanzania 
National Bureau of Statistics, 2018). Urban Arusha is the capital of the Arusha region, with a 
population close to 400,000 (“Arusha City (Tanzania),” 2019). The clocktower is referred to as the 
city center at coordinates (-3.37, 36.7). The city is a tourist hub for visitors seeking a safari or a 
trek on Kilimanjaro and is home to thousands of Tanzanians of various occupations, especially 
tourist companies.  
Interviews were conducted in USA River, approximately 20 km East of the clocktower, in Olkerien 
Kalimaji, approximately 10 km South of clocktower, in Kijenge, 2 km East of clocktower, and at  
various offices in the vicinity of the urban area (see fig. 1).  
 
Fig. 1: A map of the sites included in this study. Background image from google maps, December 2019. 
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Offices visited included Dunia Designs, Green Venture, Muriet landfill, and the Arusha City 
Council office. Dunia Designs is a plastic recycling business that focuses on reducing plastic waste 
in the Arusha area. They create products by processing plastic into items like greenwood, a 
material made from plastic to function like planks of wood which then makes furniture, school 
desks, and decks. Their focuses are on education, environment, enterprise, and employment.  
Green Venture Tanzania is another plastic recycling business that processes plastic into building 
blocks for making paths or other outdoor items. They buy plastic from plastic sorters at dump sites 
including the Muriet landfill. The Muriet landfill is a municipal landfill site which collects and 
processes much of the waste produced in urban Arusha, both commercial and residential. 
Contracted private companies operate garbage truck services which transport the waste to the site 
for processing. The site is located approximately 7 km south of the clocktower. All sites visited 
were accessible by dala dala, the city’s public transportation, and by foot.  
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Methods 
This study was conducted with semi-structured interviews within 4 quotas: community members, 
employees in the waste industry, phone and computer electricians, and policy makers.  
In all, 17 community members were interviewed with a survey-style interview so that results were 
comparable. Trips were taken to MS-TCDC in the USA River area two different mornings and a 
total of 8 staff members at the college were selected at random for interviews, including a 
housekeeper, a social entrepreneur, and a chef. A trip was also taken to Olkerien Kalimaji and to 
the Kijenge area on two mornings to interview 4 residents of varying occupations in the same 
survey-style. A student from MS-TCDC was hired as a translator and selected shop owners or 
people on the streets at random for interviews in these neighborhoods.  
There were a total of 12 phone or computer technicians interviewed in the morning on 6 different 
days. It became clear that by 12pm, people had less patience and the interviews were of lesser 
quality, so most interviews were conducted between 9:30am to 
11:30am. The same survey-style interviews were conducted 
with the technicians and a translator, and they were also 
selected at random, either on the street at the Fundi Simu 
stands (see fig. 2) or through word of mouth for larger repair 
shops. Some interview questions were eliminated so as to 
respect the time of technicians who were busy with work 
There were a total of 3 employees in the waste industry 
interviewed, including 1 from Dunia Designs, a plastic 
recycling company, 1 from Green Venture, another plastic 
recycling company, and 1 from Muriet landfill, where all 
Municipal waste from Arusha is sent. Each place was visited 
on a different day, sometimes more than once to be able to 
schedule a time for an interview. This is also true for the 1 policy maker interviewed at the Arusha 
City Council by the clocktower. The interviews in these 2 quotas were more in-depth, however, 
they also included many of the survey-like questions from the community level so that some 
answers could be compared. A translator was only used for the interview with the garbage truck 
driver in the 2 quotas. 
Fig. 2: A phone electrician stand 
near the central market in urban 
Arusha. 
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All participants were selected through convenience, snowball, and quota sampling methods and 
the sampling was non-representative due to the low sample sizes. Convenience and snowball 
sampling allowed the participants to be selected through their proximity and willingness to 
participate (Robinson, 2014). There were 13 days of data collection and a total of 34 10- to 20-
minute interviews, with the exception of some that went more in-depth. Almost all participants 
were compensated with 2000 Tsh (if they accepted it). In the waste industry business quota, the 
goal was to interview participants also working hands-on with the waste operation, but this was 
difficult given the time constraint of the study and that they were often too busy for an interview. 
A somewhat equal gender ratio was achieved for the community member quota but the other 
quotas were only male participants.  
The questions asked during interviews that were survey style or more in-depth are included in 
Appendix I. They were separated into three sections regarding to e-waste: practices, impacts, and 
ways forward. In this study, questions were only asked regarding TVs, computers, phones, and 
radio/stereos to focus the study and shorten interview time.  
Ethics 
All participant data was recorded anonymously. Before each interview, the participant was briefed 
on the purpose of the study and the interviewer’s role and was told that they were able to choose 
to not answer a question or leave the interview at any point. Each interview only happened if there 
was verbal consent. After each interview, participants were able to ask any questions they had 
about the study, and they were offered a copy of the final results. Questions were framed so that 
the interviewer could learn from the participant and make them feel comfortable sharing their 
opinions without judgement.  
Analysis 
No statistical analysis was carried out on the interview results due to the methodology, content, 
and sample size. Descriptive and narrative analyses were carried out on the data to gain a greater 




The results are separated into the three sections of the interviews (practices, impacts and way 
forward), plus a final section for the questions outside of the survey-style interview.  
Practices 
Questions asked 30 participants which electronics they owned and if they had electricity. 26 (87%) 
had electricity. 20 participants (67%) had at least one TV in their home. 16 participants (53%) had 
a computer or laptop. 29 participants (97%) had at least 1 cell phone, and 50% of those had more 
than 1 (see fig. 8). 22 participants (73%) had a radio or stereo.  
Fig. 3: Number of participants (n =30)  
                with electricity. 
Fig. 4: Number of participants (n =30) 
with a TV in their home. 
   
Fig. 5: Number of participants (n =30)  
with a computer or laptop. 
Fig. 6: Number of participants (n =30) 
with a radio or stereo in their home. 
 
Fig. 7: Number of participants (n =30) 
with a cell phone. 
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The most common devices owned are cell phones, and many people have more than one. Often 
people will have a smart phone and a smaller phone because their smart phone is too large, their 
other phones are broken, or they have a work phone and a personal device. Also, people who didn’t 
have electricity sometimes still had wireless devices such as laptops. Their source of power for 
these was not discussed.  
When asked what they do with old or broken devices, of 32 participants, 12 said they would take 
them to an electrician and 11 said they would dump their devices. Other options included burning, 
giving to children to play, or selling to people from Nairobi who collect devices as scrap. All topics 




Of the 17 community members asked about devices, 15 (88%) had electricity, 12 (71%) had a TV, 
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Fig. 9: Disposal methods for old or broken devices by quota. Some participants mentioned more than one 
method, so they are counted for both. 
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As for disposal of devices, 7 of the 17 mentioned taking their devices to the fundi, 5 would keep 
at home, and 4 would dump, either to the landfill or in their backyards.  
Most community members said they’d rather pay a little to keep their device than buy a new one, 
mostly because of financial restraints. If their device can’t be fixed or takes too long, often people 
will leave their devices with an electrician. Some said they can also buy cheap devices from the 
electrician to replace their old ones. Others said they have tried to repair devices themselves.  
Electricians 
Of the 11 electricians asked about their practices, 9 (82%) had electricity in their home, 6 (55%) 
had a TV, 7 (64%) had a computer, 11 (100%) had a phone, and 7 (64%) had a radio.  
For disposal of devices, the majority (7) said they would dump their devices, which meant they 
would send them to the landfill. Many left theirs for pickup by the Municipal trucks. Otherwise, 4 
said they would sell old devices and 4 said they would sell to the people who take them back to 
Nairobi.  
Business 
Of the 2 business employees asked about their practices, 2 (100%) had electricity, a TV, a 
computer or laptop, and at least 1 phone. 1 (50%) had a radio.  
There were 3 employees who answered questions about disposal. 3 mentioned taking old devices 
to the fundi and 2 said they would give theirs to a friend if it still worked. 
Policy Maker 
Since there was a more in-depth interview with the policy maker, these questions were not asked.  
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Arusha E-waste Stream 
 
 
Through these results, the stream of e-waste was determined (fig. 10). Most participants give their 
waste to electricians. Otherwise, they either dump theirs for pickup so that it is brought to the 
landfill, keep in their homes, or give to friends. There are also question marks where it is unclear 
what happens to the e-waste. 
Impacts 
30 participants were asked their opinions the impacts of waste and e-waste in Arusha, starting with 
whether or not they think it’s a problem. 27 replied yes and 3 replied no. The most common topic 
mentioned among all participants was that people litter or randomly dump their waste; after that, 
many mentioned that it’s not so much of a problem because of the plastic bag ban in 2019 (fig. 
11). When asked if they think there’s a problem with e-waste in Arusha, 14 replied yes, 14 replied 
no, and 2 replied that they don’t know. The most common mention in replies were that e-waste is 
brought to electrician (9 mentioned this) and because of this, not a problem (fig. 12). The second 
most common reply was that 8 participants hadn’t seen or experienced e-waste in their 
Fig. 10: E-waste stream determined in this study. Question marks indicate unknowns. 
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neighborhoods. 6 participants said the e-waste goes to the dump, and 5 said that people don’t dump 
e-waste here. 
Participants also answered questions about the impacts of electronics either left unattended for 
long periods of time, brought to a landfill or dump site and then start breaking down, or burning 
electronics (figs. 13, 14, 15). The majority of replies about unattended electronics were that 6 out 
of 34 respondents believed that there’s no problem. 5 said that it depends on the environment in 
which they’re left, and 4 thought there is a problem, but weren’t sure what the problem is. The 
majority of replies about electronics left in a landfill to break down is that 8 respondents thought 
there is a problem but weren’t sure what the problem is. 4 mentioned that the soil fertility could be 
compromised, and 3 mentioned that there is no problem. For burning electronics, 10 respondents 
mentioned that the smoke is harmful, 7 replied that it pollutes the air, and 5 replied that burning 
plastic has harmful effects. All other topics mentioned are included in figs. 13, 14, and 15. 
Fig. 11: Participants’ responses to their opinions on whether or not general waste is a problem in  
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Fig. 12: Participants’ responses to their opinions on whether or not e-waste is a problem in Arusha.  
Some participants mentioned multiple topics and were counted more than once. 
 
 
Fig. 13: Participant responses on the impacts of unattended electronics. Some participants mentioned  
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Fig. 14: Participant responses on the impacts of dumped electronics. Some participants mentioned  
multiple topics and were counted more than once. 
 
Fig. 15: Participant responses on the impacts of burning electronics. Some participants mentioned  
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12 community members answered with a variety of replies, including not being sure of the 
problem, thinking there’s no problem, that there might be radioactive materials in the electronics, 
and dust. For electronics that are left in a dump, 4 thought there could be a problem, but weren’t 
sure what the problem was. 3 mentioned soil degradation, and other answers included harm to 
children or explosivity of the device. For burning electronics, 6 community members noted that 
the smoke could be harmful. 4 mentioned that the process pollutes the air, and 4 mentioned the 
harm in burning plastic.  
Electricians 
9 electricians replied to the questions about e-waste impacts. For unattended electronics, 3 replied 
that there is no problem, 3 replied that it depends on the environment they’re left in, and 2 
mentioned the harm in glass waste. For electronics left in a dump, 3 said that there is a problem 
but weren’t sure what, 2 replied that there’s no problem, and 2 replied that they don’t decompose. 
In terms of burning electronics, 3 mentioned that the smoke is harmful, 3 thought there is no 
problem, and 2 said it pollutes the air.  
Business 
There were 3 employees in the waste business interviewed on the impacts of e-waste. The answers 
were widespread, with 1 mention of there being no problem with unattended electronics, 1 mention 
of a problem but not sure what the problem was, 1 mention of street dogs, and 1 said that the 
devices do not decompose. As per breaking down in a dump, 1 said that there is no problem, 1 
mentioned that they aren’t sure of the problem but think there is one, and 1 mentioned that there 
are dangerous materials in devices that could be harmful in a dump. For burning electronics, the 
responses were more in depth—there were comments on harmful smoke, air pollution, that people 
don’t burn anymore, that is contributes to global warming, that parts could be harmful when 
burned, or that they’re not sure of the problem. 
Policy Maker 
The policy maker didn’t reply to all questions but did answer that devices have heavy metals which 




In general, replies to possibilities for the future of e-waste management were overall positive. 32 
participants were asked if they think there should be a specific location for the recycling or proper 
disposal of e-waste, and 29 participants (91%) said yes. Answers supporting the idea included 
replies about how these places have the potential to help the environment and prevent pollution, 
they would help with education on e-waste and electronic maintenance, and they would help 
electricians to find the parts they need for repair. Answers against this place included that there 
isn’t enough e-waste for these places to be necessary and that most people just take their devices 
to the electrician anyway.  
Most participants were then asked if they would bring their electronics to this place if it existed, 
and if they would do so with and without compensation (table 1). Of 30, 28 (93%) said they would 
take their devices there. 19 of 21 participants said they would if they were compensated for their 
device, and 9 of 18 
said they would if 
they weren’t compen-
sated. Most answers 
noted conditionalit-
ies, that it depends 
how far the place is, 
how big of a device 
they’re taking, how 
expensive it is to get 
there. Without compensation, most people felt as if it was a loss of their money, since the collector 
would be able to make money off of the e-waste. This was true when participants were asked about 
the possibility of a truck service to pick up electronics, where 10 out of 16 would have paid for it 
and 6 would not have paid for it.  
Community 
Of the 17 community members, 4 mentioned that a particular place for e-waste would help with 
education or awareness, in terms of how to use parts of devices or proper disposal of devices. 
Ways Forward with E-Waste Management 
 Total Community Electrician Business Policy Maker 
Should there be a place?  
Yes 29 16 9 3 1 
No 3 1 2   
Would you bring?  
Yes 28 16 10 2  
No 2 1 1   
If you were payed?  
Yes 19 10 7 2  
No 2 2    
If you weren't payed?  
Yes 9 6 2 1  
No 9 4 4 1  
Truck service  
Yes 10 5 4 1  
No 6 3 2 1  
Table 1: Participant responses about the ways forward with e-waste management. 
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Others said that these places could help electricians or scrap metal recyclers find parts that they 
need for their profession. 
Electricians 
Of the 11 electricians, 2 said that there wouldn’t be enough e-waste for a specific dump site, 
because most of the waste goes to electricians or gets sold to Kenyans. 1 mentioned the possibility 
of earning more money through places like these, where there could be set prices for selling 
electronics or buying parts instead of the varying prices that exist currently through individuals.  
Business 
All 3 business employees interviewed supported the idea of a separate center for e-waste.  
Policy Maker 
The policy maker was not asked the survey-style questions but did express the need for more 
disposal sites for e-waste and hazardous waste. The participant said that there is only 1 place in 
all of Tanzania that handles e-waste and hazardous waste near Bagamoyo, just north of Dar Es 
Salaam. Otherwise, some devices are taken to Kenya.   
In-Depth Interviews  
The sites included in both the business and policy maker quotas were the Muriet landfill, Green 
Venture, Dunia Designs, and the Arusha City Council (ACC). Each interview with these 
organizations included some survey-style questions but also more specific, in-depth questions 
included in Appendix I.  
Muriet Landfill 
The goal of the Muriet landfill interview was to learn about the landfill’s operation and find the 
role of e-waste in the municipal waste stream. One of the first things learned was that the landfill 
does not accept e-waste or hazardous waste.  
The operation for the landfill changed in 2016 from an open dumping grounds to a controlled 
disposal site. Waste is brought to the landfill by trucks outsourced to the private sector by wards 
(streets). The landfill only deals with disposal of waste. There are close to 270 tons of waste 
produced per day in urban Arusha, and each day 160-250 tons (59-92%) of this waste is transported 
to the landfill. If a truck sees e-waste in someone’s garbage, they are supposed to return it to the 
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owner so that it never reaches the landfill. The participant said that 0.08% of e-waste goes to the 
Muriet landfill. 
The waste is then dumped into an active cell (see fig. 16), which is a 50m x 300m block of land 
lined with HDP to prevent leakage, for sorting. There are around 400 sorters on staff in the landfill 
who pick out items of value, 
like plastic, cardboard, or food 
waste for animal feed. Plastic 
is then sold to private 
enterprises for 100 Tsh / kg 
and cardboard is sold for 50 
Tsh / kg, so some sorters can 
make up to 40,000 Tsh per day. 
After sorting, the waste is 
compacted and then bulldozed 
to be spread out. Once the 
layer of waste is 1m deep, 
~2cm of soil is added to the top 
and then the process is repeated. A cell is completed once it is 12-15m deep. 
The landfill site currently has 5 cells, 2 of which are in operation. In each cell, there are two pipes: 
one for storm water and one with slots for leachate. They have boreholes within and around the 
landfill site to monitor the water quality, and they have a buffer zone of 100m around the site.  
Other notes during the interview are that the participant believes there’s not much of a problem 
with e-waste here since most electronics are secondhand, and that old devices go to electricians. 
The e-waste scraps that do go to the landfill include plastic casings or covers. Also, it is prohibited 
by law to burn waste in urban Arusha, with fines of 50,000-300,000 Tsh. 
The participant said that in the future, there is a possibility that the landfill will adopt a waste-to-
energy operation, which will burn waste to harvest the fumes for energy. 
 
 




During the visit to green ventures, the operation had been stopped for the day because of a power 
outage, however, an employee welcomed a tour and an interview. They had just received a large 
shipment of water bottles from Serengeti so their factory space was covered in water bottles (see 
fig. 17). 
Their goal is to recycle plastic into 
useful items, and their main product is a 
building block meant for paving a path 
or sidewalk. They pay people to around 
500 Tsh / kg collect plastic to make 
incentive for people to stop the plastic 
waste problem. The participant 
mentioned that some people feel shame 
when picking up waste from the streets, 
which is a challenge that they 
experience.  
Once the plastic arrives in their warehouse, they put it into a machine which shreds the plastic into 
small flakes (see fig. 18). Then these small flakes are put into another machine and processed with 
sand and gravel to create their building blocks (fig. 19). They use gasoline to heat their machines 
which melt the plastic. 
 
  
Fig. 17: Green Venture warehouse with new water bottle shipment. 
Fig. 18: Green Venture plastic after put through 
shredding machine. 
Fig. 19: Green Venture building block product. 
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Dunia Designs 
There was 1 participant interviewed from Dunia Designs. Dunia Designs is another enterprise that 
focuses on reducing plastic waste in Arusha. They started 5 years ago and used to only make poufs 
for furniture; now they make school desks, decks, couches, coffee tables, and many other products. 
The participant explained that Dunia Designs operates with an octopus model, where Dunia is in 
the center and it taps into existing businesses and organizations as it operates. For example, they 
hire waste-makers to collect plastic to make into furniture, they send their plastic to another 
manufacturer to make greenwood, they invest in research and development, and they make 
products for non-profit like school desks as well as products for profit, like most of their furniture. 
They are focused on 4 main principles: education, environment, enterprise, and employment. They 
believe that if any of these are disregarded, the rest will also suffer.  
The participant believed that since plastic is so new, it is important to work on ways to reduce its 
waste. Wood has been around for millennia, whereas plastic has only been around for 60 years, so 
to be able to replace some wood products with wood-like recycled plastic products is the future. 
With plastic, there is an issue of volume, since so much is produced daily in Arusha. The 
participant explained that with e-waste, although it is more dangerous than plastic waste, does not 
have the same problem with volume, so it will be difficult to prioritize. They also said that since 
Tanzanians are such resourceful people, they are good at using their devices for as long as possible 
before discarding of their old ones. They suggested implementing an e-waste program at the school 
level to see how it goes, first, before starting a larger operation. Lastly, they suggested that if the 
e-waste collected isn’t going to the landfill, it might be going to other informal dump sites in the 
Arusha area, perhaps one that they’ve heard of near the Kilimanjaro airport. 
Policy Maker 
The policy maker interviewed explained that they had roles in 4 categories including compliance 
on environmental issues, solid waste management, natural resources such as timber, and urban 
greening and tourism. The participant explained the landfills operation as it is mentioned above 
and included information on the private contractors who operate the garbage trucks, where 15% 
of their profits go to the Arusha City Council (ACC) and 85% is left to the individual organizations. 
People pay 2,000 to 10,000 Tsh a month for the services, depending on their volume of waste and 
location in urban Arusha. There are also penalties for not paying pickup fees and for littering or 
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burning waste that are 50,000-300,000 Tsh. When asked who is in charge of enforcing these fines, 
the policy maker said that while everybody has a personal responsibility to take care of the 
environment, the contractors also take part in enforcing the litter laws. The ACC does not deal 
with recycling operations, just the general municipal waste that goes to Muriet. 
The participant said that one of the most important issues with waste right now is e-waste and 
hazardous waste and that they still go to the landfill even though it is prohibited; the small 
operations that run the garbage trucks usually collect all the waste that is given to them. There is 
only 1 place in all of Tanzania that processes e-waste and hazardous waste, and it is in Bagamoyo, 
just north of Dar Es Salaam; otherwise, the other nearby location is in Kenya.  
The participant wasn’t aware of places where electronics are disposed of in urban Arusha. They 
suggested a few operations that deal with or collect other kinds of hazardous waste such as Atomic 
Energy, the Tropical Pesticides Research Institute, and Mobisol. It is important to note that e-waste 

















Baldé et al. concluded that Africans produce the least amount of e-waste out of all continents 
(2017). In the sample of 30 participants who answered questions on their number of devices, the 
only device that almost every person had was a cell phone. Many people have no TV or computer 
and some don’t have electricity. While this is a fraction of the devices that can be included in the 
e-waste category, it is important to note that the number of electronics owned is low, and so is the 
volume of e-waste that they will produce.  
Since devices are expensive, many people will not immediately dispose of their devices when they 
break. Previous studies show that a majority of owners of old electronics keep them in their homes 
because they are not willing to give it away or don’t know what to do with it (Awasthi, Zeng, & 
Li, 2016; Tanskanen, 2013). While 5 of 32 participants said they leave their devices at home, the 
most common answer for what to do with broken or old devices was to take them to an electrician.  
Since electricians are where many people leave their old and broken devices, they have a different 
role in the e-waste stream. While they can make use of parts of e-waste, they also accumulate most 
of the waste from consumers, so they are left to work with and then dispose of it. However, their 
profession and their role in the e-waste chain can be harmful to their health when working closely 
with electronics and dismantling or burning/melting devices (Agyei-Mensah & Oteng-Ababio, 
2012; Sepúlveda et al., 2010).  
Waste Stream 
Many electricians say that a truck comes to pick up their e-waste, however, since the Muriet landfill 
does not accept e-waste, there still remains the mystery of where all of this e-waste goes. There 
are Kenyans who reportedly buy e-waste from electricians, but only small devices like phones. 
Through the Dunia Designs interview, the participant explained that there are probably informal 
dump sites in the greater Arusha region, perhaps by the Kilimanjaro airport, that accumulate this 
waste. Other than this theory, no participant had knowledge of where the e-waste goes.  
Impacts 
Most participants believe that there is a problem with waste in Arusha, however, the greatest focus 
was on plastic waste. This may be due to the volume of plastic in the region, especially plastic 
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water bottles used by both tourists and locals. The recent 2019 plastic bag ban was mentioned as 
a great solution for waste issues, however, it only covers a small part of the total waste in Arusha. 
Consumer awareness may have been impacted by the recent establishment and strictness of this 
law (“Prohibition of Plastic Bags Effective June 1, 2019,” 2019).  
Other participants mentioned that the trucks picking up waste to bring to the landfill don’t come 
often enough, or don’t come at all when they’re supposed to. Some people said that the day that 
the truck comes they sometimes are late to meet it and thus will need to keep their waste until the 
next week. Others said that the trucks don’t come to their neighborhood. Consistency of these 
trucks are important so that people continue to pay for their services and so that they can use the 
service more often, since others may resort to burning their waste. Further, improving roads would 
allow the trucks to come to more neighborhoods.  
Many participants mentioned a problem with littering. While there are fines imposed for those who 
litter, enforcement is where the problem lies. Through the in-depth interview with the policy 
maker, the contractors who are in charge of collecting waste are supposed to be the ones enforcing 
these rules. The policy maker said that these fines were so well enforced in Moshi that it is now 
one of the cleanest cities in Tanzania, however, in a place like Arusha, with a higher population 
and a higher volume of waste, enforcement is as, if not more, important.  
More important than enforcement of litter laws is education on the impacts of e-waste, which can 
eventually lead to prevention of improper e-waste disposal. A result of poor awareness of the true 
hazards of e-waste is participant focus on physical impacts like tetanus or cuts from glass over the 
focus on the other more severe impacts of e-waste (Agyei-Mensah & Oteng-Ababio, 2012). In the 
responses about the impacts of unattended and dumped electronics, there were 10 total mentions 
in total of these less severe impacts and there were few who mentioned specific chemicals or other 
effects on human health, indicating a low amount of education on the serious impacts of e-waste. 
Some participants admittedly hadn’t thought about e-waste as an issue until their interview, and 
some even refused interviews because they said they wouldn’t be able to help and didn’t know 
enough about the topic.  
For the burning of e-waste, the most replies included either the harmful smoke emitted or that there 
was no problem with burning devices. The fact that most participants focused on the harm in smoke 
and the resulting pollution also plays into a lack of awareness on the other severities from burning 
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e-waste as listed by other studies (Agyei-Mensah & Oteng-Ababio, 2012). Out of the community 
members, there were a few mentions of soil degradation in the topic of e-waste left in a dump, 
which indicates knowledge in line with Tanskanen et al., not only on the hazards of e-waste but 
also the nature of decomposition and environmental processes (2013). Community members also 
showed knowledge on the dangers of burning e-waste, including the pollution, the harmful smoke 
produced, and that burning plastic can be harmful to people or the land. However, some 
participants said they burn their own waste, and 2 even burn their e-waste, indicating further that 
they aren’t aware of the possible dangers including the release of dangerous toxins like dioxin 
(Minter, 2016).  
A majority of the electricians, who have a major role in the disposal of devices, also knew there 
was a problem with improper disposal of e-waste but weren’t sure what the problem was. Without 
knowledge of the problems associated with e-waste, it is difficult to put energy towards its proper 
disposal. This is especially crucial given the impacts that e-waste have on human health (Agyei-
Mensah & Oteng-Ababio, 2012; Sepúlveda et al., 2010). Many of these participants didn’t know 
where their waste goes once it’s picked up, which is another reason for more education on e-waste. 
Other electricians saw no problems or believed that electronics won’t decompose in a landfill or 
dump site.  
It is surprising that in this sample, the electricians aren’t as aware of the impacts of e-waste as the 
community members. Meanwhile all participants in the business quotas recognized that there is a 
problem in burning e-waste and listed specific issues with the smoke and the parts of computers 
that could cause harm in line with the results of some sources (Minter, 2016). However, one 
business participant did say that there is no problem with devices sent to the dump that might break 
down over time. Lastly, the policy maker recognized that e-waste belongs in the same category as 
hazardous waste and needs to be addressed, indicating that both of these quotas have knowledge 
on the impacts of e-waste. 
It is reportedly less likely for someone in a higher income bracket to consider the direct impacts 
of e-waste disposal on those who work more closely with it (Agyei-Mensah & Oteng-Ababio, 
2012). Based on the professions of those in the business and policy maker quotas and their number 
of devices owned, it is possible that they have a higher income than those in to the other two quotas. 
While they did show more awareness on the impacts of e-waste, they did not mention the impacts 
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on people working closely with e-waste. Neither did any participants. This may have been a result 
of the study questions or a lack of awareness in general of the impacts for those working closely 
with e-waste.  
Way Forward 
Support for a solution for e-waste usually is contingent upon the livelihood benefits from such an 
enterprise (Agyei-Mensah & Oteng-Ababio, 2012; Amankwaa, 2013). Most participants 
interviewed agree that there should be a place specifically for e-waste in urban Arusha and most 
responded positively to compensation for e-waste and only 50% said they would bring their 
devices without compensation. Even though there is not a high volume of e-waste production, 
improper processing can lead to serious effects if not addressed soon as the volume of e-waste is 
increasing. It is also important to create an incentive for consumers to recycle their e-waste 
properly, to ensure the health of the community. 
There were also some participants who spoke about the problems with sub-standard electronics 
sent from developing countries, since the quality of the devices and accessories are lesser and thus 
more prone to malfunction, contributing to more e-waste (Ulanga & Mahenge, 2018). At least 3 
participants mentioned the importance in improving the quality of devices and suggested 
prevention of the problem starting in the more developed countries. Some policies for 
accountability include fees for improper disposal and extended producer responsibility (EPR), 
explained below. It is also promising that e-waste is a priority of the urban Arusha local 
government. 
Biases and Limitations 
It’s important to note that convenience sampling has an inherent sampling bias since the sample is 
not random. Participants were selected based on proximity. Further, some questions were 
eliminated from interviews due to time constraints, which made the sample size of some survey-
style questions inconsistent.  
There were no females interviewed above the community quota. This is partly due to the 
convenience sampling methods and partly due to the current gender roles in Tanzania, since the 
electrician occupation is considered a “man’s business” (Agyei-Mensah & Oteng-Ababio, 2012, 
p. 509).  
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Conclusion 
This study aimed to examine the practices, impacts, and ways forward for e-waste management 
according to local perceptions. Based on the data collected during this study, there is no existing 
facility to properly dispose of e-waste in urban Arusha. Because there is no existing facility to 
dispose of e-waste and because e-waste cannot go to the municipal landfill, there is still the mystery 
of where much of this waste goes. The electricians have an important role in the stream of e-waste, 
and their level of education on the matter is low. There exists a general knowledge that e-waste is 
hazardous, but most participants failed to recognize the severe implications other than the harm 
from smoke or the possibility for accidents with glass or metal parts. Further, most participants 
say they are willing to dispose of their e-waste in a designated facility but must see some sort of 
financial or employment benefit in order to do so, and more education on the topic will help 
accelerate better handling and policies for e-waste management (Agyei-Mensah & Oteng-Ababio, 
2012).  
Education 
One of the biggest obstacles to proper e-waste handling is the lack of awareness on the issue 
(Tanskanen, 2013). It is necessary that electricians in particular are made aware of the importance 
in proper e-waste disposal and educated accordingly, as they are not only the ones who receive 
most of the e-waste, but they are the ones handling it and thus their health is the most at risk 
(Sepúlveda et al., 2010). The threats to public health and safety must also be shared with policy 
makers so that management strategies can be achieved in order to gain the benefits from proper e-
waste recycling and also avoid serious public health concerns.  
Proper facilities for e-waste handling 
To have controlled environments for the proper disposal of e-waste will not only help organize the 
stream of e-waste in urban Arusha but it will keep workers out of harm’s way, make a market for 
new employment opportunities, recover materials like aluminum, copper, iron, and plastics for 
reuse, and contribute to the conservation of the environment and its resources (Amankwaa, 2013; 
Tanskanen, 2013). There are facilities that exist for e-waste without proper regulations in which  
workers experience skin infections, birth defects, and other hazards and it is possible that these 
hazards are also exposed to surrounding communities (Agyei-Mensah & Oteng-Ababio, 2012). If 
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a place is to be established for e-waste disposal, it must be heavily monitored so as to not create 
greater problems for workers or communities in urban Arusha. 
Policy and accountability 
Next steps in e-waste management include public health policies to ensure the safety of locals and 
policies similar to those for littering or burning waste resulting in fees for improper disposal of e-
waste. However, there still remains a problem in accountability to those who break the laws and a 
problem in accessibility for proper waste disposal. One program which traces back to the source 
of the e-waste problem includes the EPR model which would make the producers of electronics 
responsible for the creation of a proper e-waste disposal facility in countries where e-waste is sent 
(Semuels, 2019; Tanskanen, 2013). This responsibility should be that of the developing countries 
which manufacture, use, and then send electronics, including those that are sub-standard, to 
countries like Tanzania.  
Further, next steps in policy should take place immediately in order to avoid greater public health 
issues in Tanzania. It has taken 10 years for just 1/3 of e-waste to be handled appropriately in the 
EU (Tanskanen, 2013). In order to handle this issue properly, it must be addressed immediately, 
and facilities must be established for the proper disposal of e-waste, since the amount of e-waste 
produced will only continue to increase.  
Recommendations 
This study concluded that there is no facility for the proper disposal of e-waste, however, future 
studies should examine the best option for e-waste in Arusha which exists now so as to educate 
people on where devices should go today. This study also failed to determine the end of the e-
waste stream in urban Arusha. Future studies should determine the end of the e-waste stream. 
Further, future studies should include other sorts of e-waste in their considerations, such as other 
household items. An audit is also necessary to find the volume of waste produced and thus the 
waste that could be diverted through proper e-waste disposal, since e-waste audits are not 
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Survey-Style Interview Questions 
Practices 
1. What is your occupation? 
2. What do you do for your job? 
3. Where do you live? 
4. Do you have electricity in your house? 
5. Do you have a TV in your house? 
6. Do you have a computer in your house? 
7. Do you have a cell phone? How many? 
8. Do you have a radio or stereo in your house? 
9. When did you buy your TV/computer/cell phone/radio? 
10. Did you have a TV/computer/cell phone/radio before? 
11. What did you do with the old ones? Why did you get a new one? 
12. Where do you dispose of old or broken electronics that can no longer be used? 
13. Do you know of any places where people can dispose of their old electronics? 
Impacts 
1. Do you think there is a problem with waste (in general) here in Arusha? 
2. Do you think there is a problem with electronic waste here in Arusha? 
3. Do you know of any problems with waste in Arusha that aren’t yet addressed? 
4. Do you think that unattended electronics have problems for the environment or for 
people? Why or why not? 
5. Do you see a problem if electronics are in the landfill and start breaking down? Why or 
why not? 
6. Do you see a problem for people or the environment in burning the parts of electronics or 
their batteries? Why or why not? 
7. Do you see a problem in not reusing parts from electronics? 
Way forward 
1. Do you think there should be a place to dispose of electronics, for recycling or waste? 
Why or why not? 
2. If there was a specific place to put your old electronics, would you bring yours there or 
not? 
3. Would you pay extra for people to come pick up your old electronics? 
4. Would you bring your electronics to a specific place for recycling if you were payed to? 
5. Would you bring your electronics to a specific place for recycling if you weren’t payed 
to? 
6. Do you have any other thoughts on what should be done about electronic waste? 







Interview Questions to Muriet Landfill 
1. How does the landfill operate? From pickup to landfill? 
2. Who is in charge of the landfill? The Municipal? 
3. Where does the waste come from? Where do the trucks go? 
4. Have you noticed electronics in the trash? 
 
Interview Questions to Dunia Designs  
1. Tell me about what you do here. 
2. What made you choose this business? 
3. What are some steps forward in your business? 
4. What are some things you’d like to see change? 
5. Are there other issues with waste in Arusha that you think need to be addressed? 
 
Interview Questions to Green Ventures 
1. Tell me about this operation. 
2. What made you choose this business? 
3. Do you advertise or campaign at all? 
4. Are there any other issues with waste in Arusha that need to be addressed, in your 
opinion? 
 
Interview Questions to the Policy Maker 
1. What’s your position here? What roles do you have? 
2. What is the current process for waste here in Arusha? 
3. What policies are in place to keep the city clean? Includes sorting waste/recycling. 
4. What are some issues with waste currently being discussed? For next steps? 
5. What happens to electronic waste in Arusha? 
6. Do you know of any places where people can dispose of old electronics? 






Table 1: Participants responses on their methods for e-waste disposal. 
 
Table 1: Practices for e-waste disposal 
Where to dispose of old devices Total Community Electrician Business 
take to fundi 12 7 2 3 
dump 11 4 7  
sell as scrap 5 3 2  
keep at home 5 5   
sold 5 1 4  
give to friend 4 2  2 
to Kenyan 4  4  
get new device from fundi 2 2   
has used some scraps 2 1 1  
burned 2 2   
gave to kid to play 1 1   
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Table 2: Participant responses to questions about waste and e-waste in Arusha, and why they 
think so. Some participants mentioned multiple themes and were counted for more than one. 
Table 2: Opinions on waste in Arusha 
  Total Community Fundi Business Policy 
Problems with 
waste? yes 23 15 6 2   


















people randomly dump 10 7 2 1   
banned plastic bags 5 5       
trucks don't come enough 4 3 1     
plastic 4 3   1   
no problem 4   4     
taken care of 3 2 1     
need education 2 1   1   
no place to put waste 2 2       
trucks help 2 2       
pollution 2 1 1     
could harm children 2 2       
effects soil fertility 1 1       
problem with burning 1 1       
diapers 1 1       
not committed enough to stop dumping 1 1       
too much waste 1   1     
Problems with e-
waste? yes 14 9 3 1 1 
  no 14 6 8     
  don't know 2 2       
  brought to electrician 9 4 4 1   
  hasn't seen any 8 6 2     
  in dump 6 3 2   1 
  people don't dump e-waste 5   5     
Themes - e-waste no place for it 2 1     1 
  metal can harm 2 1 1     
  not yet 1 1       
  people should collect 1 1       
  rust / tetanus 1 1       
  sold as scraps 1 1       
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Table 3: Participant Views on Impacts of E-waste 
Unattended electronics: impacts Total times mentioned Community Electrician Business 
Policy 
Maker 
no problem 6 2 3 1   
depends on environment 5 2 3     
problem, not sure what 4 2 1 1   
glass 3 1 2     
pollutes ENV 2 1 1     
radioactivity / radiation 2 2       
harmful to children 2 1 1     
electric shock 2 1 1     
dust can be harmful 2 2       
can help people who need parts / should be a 
place for them 
1 1       
don't know 1 1       
might explode 1 1       
could fix 1   1     
might affect street dogs / pets 1     1   
does not decompose 1     1   
Landfill and breaking down: impacts Total times mentioned Community Electrician Business 
Policy 
Maker 
yes, problem, not sure what 8 4 3 1   
soil 4 3 1     
no problem 3   2 1   
dangerous materials 3   1 1 1 
doesn't decompose 3 1 2     
could harm children 2 2       
explosion 2 2       
glass 2 2       
might be burned (bad) 2 1 1     
doesn't get dumped 1   1     
not alone 1   1     
rust 1 1       
should be burned instead 1   1     
unsure 1 1       
Burning electronics: impacts Total times mentioned Community Electrician Business 
Policy 
Maker 
harmful smoke 10 6 3 1   
pollutes air 7 4 2 1   
plastic burning is bad 5 4 1     
not sure 4 2 1 1   
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Table 3: Participant responses on their perceptions on the impacts of e-waste. Some mentioned 
multiple themes and were counted for multiple. 
no problem 3   3     
explosive 2 2       
don’t burn anymore; prohibited by law 2 1   1   
won't all burn 2 1 1     
contributes to global warming 2 1   1   
parts are harmful when burned 2 1   1   
radioactivity 1 1       
incineration instead 1 1       
do it away from people 1   1     
